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(5?SEJ^ATTENING METHOD FOR INSULATIN,G FILING 
(11) 3^r5i^? (A) (43) 27.6.1991 (19) JP 

(21) Appl. NT>>^/290474 (22) 8.11.1989 

(71) FUJI ELECTRIC CO LTD (72) ATSUO HIRABAYASHI 
(51) Int. CP. H01L217 



PURPOSE: To unnecessitate the fo^^*^ng process of a resist pattern, and reduce 
the number of processes, by forming ah^4Qsul at ing film bottom-protruding layer 
of noncontact with a circuit wiring in a ntr»;wiring region, at the same time 
as the formation of a circuit wiring on the subst^a^e surface. 

CONSTITUTION: When a circuit wiring is formed, aTN^IJsulting film bottom- 
protruding layer 8 of the same material as the circuit winTig^ simultaneously 
formed in the region where the circuit wiring 6 is not formec}>v5o as not to 
come into contact with at least the circuit wiring 6. The circuit wn*iHg6 and 
the insulating film bottom-protruding layer 8 are coated with an insut 
film 10. on which a resist film 14 is formed. The whole surface of the substrate^ 
2 is etched back until the coating film is eliminated. The recessed parts of 
corrugation of the insulating film 10 are raised, and the corrugation is relieved, 
so that the surface can be completely flattened by spreading the coating film 
14 having fluidity. Thereby the formation of a resist pattern is unnecessitated, 
and the number of processes can be reduced. 




-J. 22: silicon f>xicle film 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE AND PLASMA CVD 

EQUIPMENT 
(11) 3-151637 (A) (43) 27.6.1991 (19) JP 

(21) Appl. No. 64-289957 (22) 9.11.1989 
(71) KOWA KURIEITAA K.K. (72) ISAO SERITA 
(51) Int. CP. H01L21/318,H01L21/205 

PURPOSE: To simply prevent the warping of a semiconductor substrate, the 
disconnection and contact of wiring, and obtain a uniform substrate free from 
strain, by supplying discharge frequency electric power of different frequencies, 
forming thin films with different stress directions on a semiconductor substrate, 
and controlling the total stress by alternately stacking the thin films. 

CONSTITUTION: By using plasma CVD method and changing discharge frequen- 
cies of high frequency power supplies 7, 8, thin films with different stress 
directions are formed on a semiconductor substrate 10. A thin film 12 generating 
compression stress and a thin film 11 generating tensile stress are alternately 
stacked, thereby controlling stress. When compression stress is generated, the 
substrate is bent so as to protrude outside. When tensile stress is generated, 
the substrate is bent so as to protrude inside. Hence, by combining both of 
the films, the stresses are cancelled, and the semiconductor substrate can be 
so controlled that external force is not applied. Thereby the generation of 
warp of the substrate, the disconnection of wiring on the substrate, and the 
mutual contact of wires can be prevented. 
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(54) KhVmiFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT 
(11) 3-1516^8^) (43) 27.6.1991 (19) JP 

(21) Appl. No. 6^:>^800 (22) 8.11.1989 

(71) NISSAN MOTOT-CO LTD (72) KOICHI KUSUYAMA 
(51) Int. Cl^ H01L21/3205>faiL21/306 

PURPOSE: To facilitate the size c^^h^^ of a contact hole and the like, and pre- 
vent the contact hole and the like n^sm being buried, by depositing a CVD 
layer on the surface of a step-differenceiTaicL and then eliminating the CVD 
layer so as to leave it only on the sidewall oFlheL^ontact hole by anisotropic 
etching. 

CONSTITLITION: When a second insulating layer is dei^ofeited in the inside 
of a contact hole 4 and the surface of a first insulating laye^<i, the second 
insulating layer 5 deposited on the edge part of the contact holerwtuis to a 
smooth curved surface whose radius is R. When the second insulatiiig^'^iajm 
5 is etched by anisotropic etching by a height of R in the direction verlicaT 
to a substrate 1, the second insulating layer .5 is left only on the sidewall of 
the contact hole 4. The uj^per end edge comes to have roundness and turns 
to a taper type as a wliolc. Hence a step-difference i^art of the contact hole 
4 is snuxithod, and a step coverage part is formed, so that the disconnection 
is hard U> be caused m tlie wiring layer (). Thereby the dimension of the contact 
hole and the lilve can be easily controlled, and the contact hole and the like 
are not Iniried. 






R 








'®B*Bi#ii^jt(jp) ® ^ ta m ^j:^ m 

(A) ^3-151637 

©Int.CI.^ mmm^ JTrtS3S#-^ ®4>IS «3^(199I)6^27B 

H 01 L 21/318 M 6940-5F 

21/205 7739-5 F 



®n m ^1-289957 

@ai m ¥1 (1989)11^ 9 B 

# ^ ffl . ?ft m3imm^^r^^Tm3TS27mm 



m m ^ 

y ^ X ^ c w D 

2 ^¥^m^or>^m 

y X ^ C V D ^Wo 

3 ^ © 1^ /j: i$i 



( ti£ ^ © i$ «5 ) 

^ ^ o 
T I'' ^ o 

^ ffi ic L . :l n ^ m ^ ^ io-^ X m r ^ o u ^ m 



231 




^ ^ 13 o a 6ti li X ^ n ih <D m m ik L ^ ^ 
- 3 - 

SS^l. ±SS^S2. TS5^S3. ^^tj'y^m 

S^IC:^E£$nTiJOx El^©t®l?ll2 0 OK 
8 ^ |& »t . C n ^. ^ ife tC ^ L . X >f V ^ 9 IC 

1^ \C — :^ 00 I 3. 5 6MHz®il^^i!5m:;^7^ 

WiQL^it^m^l 1 (HF- SiN)^ JB^r -6 o ^ 

V ^ ^ y ^ 9 \z J: ^ X nm ^ XD 0 :t . m 
:^ (D 2 0 0 Kiiz(D}%mmmti^wmLx'eomm 

2 El ) o 

'^^<D Bti (^m%^ TT^ \^ f:- h o:> X ^ cioii^a^^ 
it^mm \ 2©lit$^5 0 OAch-^CL. ^-fk 

- 5 - 

—232 




3- 151637(2) 



mnti (om^i ^ zr y X -7 c V \^ mm.=^ ^ t 
( ma ««j ) 

^ ic c ^ liii ^ n . ?i 3i i5 ® i§ ^ t± ic ic 

^ *i 15: L ± IE ¥ ^ IE K id ^ :tf f'P ^ L a -3 
- 4 - 

ikm^7f^Lx\,^^a ^ n\z X t ^ mit^mm \ 

2/^lt£Di^^.fftSf£;iJli*1llO. 5X10" 
dyne/ cm' T £ S A< . ± IS ^ ^fc ^ II SI 1 T (D 1^ ^ 

;&<2 5 0 ^k\zu-ofzt^\z^mitmmm.a>mti 

\z H z, t i3<n h ^ m4 
'X . ± IB ^ ^ ^ fl^ 1 1 . 1 2 © la ^ -ti- 11. 

t<x % h ^ 

- G - 



3- 151637(3) 



2 , 3 : mm 7 . s : ^mmnw. 9: 

X^v^ I Q : ^mi^m^ 11. 12: 



ft S A ^ 



% ill 



- 7 - 



m 




. — .in 



CVI 



CM 



— o 



CO — o 




—233— 



^ 3 ® 



3- 151637(4) 



X 



I4r 

12 - 





8 


is 


6 








4 


1 


2 




0 



-2 
rr> -4 



-a 



-lO 




lOOO 20OO 3000 4000 

HF-S i NCDBIIP (A) 



5000 



6000 



^ m m IE m 

^ fi£ 1 ^ 1 2 ^ 5 B 

3 ^ IE ^ r -5 ^ 



i IE CO ^ 
SiJ aE O t 0 



4 ft S A 



4572 



( n 1 « ) 



I IE ^ © B ft 

(^iSI B ^ 
§ IE © 5^ gfc 
0 @ CD ^ 1 Bl 



( S % ) 




-234— 



3-151637(5) 



lo. 



Z 



6 3 



200KHZ 


■ ^ 


m 








—235 — 



